ITporpamma nquciuIuIuHb "OU3NKO-XUMUYECKUE OCHOBBI IIPOLIECCOB MUKPO- 1 HaHoTexHostoruu''; 28.03.01 "HaHoTexHOI0rMK 1 MUKPOCUCTEMHAS

TeXHMKaA".

"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"
WNucturyt dpusuku

&

=

ry

=

- o

4
£
4

X

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus

AT L PR X o
ﬁ;ﬁ; *‘Jﬁl'l‘_, . El@gﬁaﬁm:rp no obpasoBaTenNbHOW AeATENBHOCTH KDY
g g A A

2,7y

pda‘g.osa 5

oy BT 15

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI

PU3NKO-XMUYECKIE OCHOBBI ITPONECCOB MUKPO- M HAHOTEXHOJIOI'MH

Hanpasnenue nogrorosku: 28.03.01 - HaHOTEXHOJIOIUY M MUKPOCHCTEMHAS TEXHUKA

HpO(bI/IJIL IIOArOTOBKM: CuHTEe3 U IMarHOCTUKA HAHOMATEePUAJIOB, KOMIIOHEHTHl MUKDPO- ¥ HAHOZJIEKTPOHHOW TEXHUKHU

KBammdukanus BbITyCKHUKA: OaKaiaBp

dopma 0OydeHusI:_0YHOoe
SI3bIK OOYYeHUS: PYCCKUIA

T'on Havasa o0yuenus mo odpa3oBaresibHON nporpamme: 2023

17 dpeepana 2023 .

> o N
inn

9 A
vH

EKTPOHHBH
HBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



ITporpamma nquciuIuIuHb "OU3NKO-XUMUYECKUE OCHOBBI IIPOLIECCOB MUKPO- 1 HaHoTexHostoruu''; 28.03.01 "HaHoTexHOI0rMK 1 MUKPOCUCTEMHAS
TEXHHUKa".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
Crpanuna 2 u3 10. IEl YHH




ITporpamma nquciuIuIuHb "OU3NKO-XUMUYECKUE OCHOBBI IIPOLIECCOB MUKPO- 1 HaHoTexHostoruu''; 28.03.01 "HaHoTexHOI0rMK 1 MUKPOCUCTEMHAS
TEXHHUKa".

[IporpamMmy riciMIUIMHBL pa3padoTai(a)(u): cTapiuuii nperoaaBareis, 6/c A6ayuiH A.P. (Kadenpa ¢usuku TBepaoro tena,
Otnenenue ¢usukn), AyFAbdullin@kpfu.ru ; 3aBenyrommii kadeapoi, 1.H. (aoneHT) Boponuna E.B. (Kadenpa dpusuku
TBepaoro tena, Otaenenue ¢gusuku), Elena.Voronina@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pelarth 3a1a4u npoecCHOHAIBHON JIESITENIbHOCTH HA OCHOBE MTPUMEHEHH S
eCTECTBEHHOHAYYHBIX ¥ OOLIEMH)KEHEPHBIX 3HAHUH, METOJOB MaTEMaTHYECKOTO aHaIN3a 1
MOJIe/IMPOBAHUS
IK-2 "OTOBHOCTB MPOBOAUTH IKCIIEPUMEHTAJIbHBIC UCCIIEIOBAHUS 110 CUHTE3Y U aHAIU3Y
MaTepuaIoB U KOMIIOHEHTOB HAHO- M MUKPOCHCTEMHOM TEXHUKH

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

- 3aKOHOMEPHOCTHU U (1)1/13I/IKO-XI/IMI/I‘{CCKI/IC MO/JICJIN ITPOLIECCOB IMOJYUYCHUS HaHOO6"bCKTOB;

- BUIbI 1 CBOMCTBA HAHOOOBEKTOB U HAaHOMATCPHUAJIOB, XapAKTCPUCTUKU q)I/ISI/IKO-XI/IMI/I‘ICCKI/IX IMPONLECCOB UX CUHTE3a U
METO/Abl UX UCCIIEAOBaHUA

JoKeH yMeTh:

- Ha OCHOBE Pe3yJIbTaTOB IKCIEPUMEHTOB, MOJEIMPOBaHMUS pa3paboTaTh IJIaH TEXHOJIOIMYECKOTro Mpoliecca HOIyYeH s
HaHOMaTepHaJIOB, BO3MOXXHOCTH, OTpaHUYEHU S, KPUTEPHHU BEIOOPA BapUAHTOB HAHOTEXHOJIOTHH;

- BBIOMIPaTh 1 MCIIOJIb30BaTh METOIbl aHATM3a HAHOMATEPHAIOB M HAHOCTPYKTYP;

- OIIpeJeNATh KOHKPETHYIO POheCCHOHANBHYIO 331a4y, COOMPaTh HEOOXOAMMYIO UCXOOHYI0 HH(POPMALIMIO B TIEPUOIMYECKOI
JIMTEpaType, Ha OCHOBE aHaIM3a chOopMyIMpPOBaTh MOC/IEI0BATEIbHOCTb PEIIEHUS 3aJaUH.

JlomxeH B1afeTh:
- METOAMKOW paboThl C TaGOpaTOPHBIM 00OPYAOBaHUEM 1 COBPEMEHHON HayYHOMU armnapaTrypou;
JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTh M TOTOBHOCTb:

- CUCTEMHOI'O HAYy4YHOI'O aHaJIn3a HpOCl)CCCI/IOHaJ'IbeIX HPO6J'ICM HaHOTEXHOJIOI'MU PA3JIMYHOI'O YPOBHA CJIO0KHOCTU

2. Mecto guctummasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MOIyib) BKoveHa B pasaen "B1.B.09 Mucnurummaen (Momysm)" OCHOBHOM MPohecCHOHANTBHON
obpazoBartenpHOI porpammbl 28.03.01 "HaHoTexHOMOrMM 1 MUKpocucTeMHast TexHuka (CHHTE3 M JUarHOCTHKA

HAaHOMAaTEepUAJIOB, KOMITOHEHTHl MUKPO- ¥l HAHOSJIEKTPOHHOH TexHUKH)" U oTHOcuTcs K yactu OITOIT BO, hopmupyemoit
YYaCTHUKAMH 00pa30BaTEeNIbHbIX OTHOLICHH.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. 06bem JAUCIIITIJINHbI (MO,[lleﬂ) B 3QY€THLIX €/IMHUIAX ¢ YKa3aHUEM KOJNYE€CTBA YaCOB, BbI/I€JICHHBIX HA

KOHTAKTHYIO padoTy 00y4awIuxcsa ¢ npemnogasareemM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyUyarommxcs

OO01mas TpyJOeMKOCTb AUCHUILIMHBL COCTaBIIsIeT 4 3a4eTHbIX (ble) enuHuil(bl) Ha 144 yaca(oB).

KonraktHast padota - 67 yaca(oB), B TOM 4KCIie JeKiuu - 34 yaca(oB), MpakTUYeCKue 3aHsTus - 16 yaca(oB), 1JabopaTopHbie
padoTsI - 16 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON paboTH! - 1 Jaca(oB).

CamocrositesibHast pabota - 41 yaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).

SAEKTPOHHEBEIH
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH B 5 CEMECTpPE.

4. Conep:xanue JUCHUIUIMHBI (MOAYJs1), CTPYKTYPHPOBaHHOE MO TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBeIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-
Bcero | cgopwme | Bcero |popme | 00Ta
1 Tema 1. TloHATHE O HAHOTEXHOJIOTUHU. 5 4 0 3 0 0 0 3
Knaccuduxkanus HaHOCTPYKTYpP.
2 Tema 2. Metopp! vccieIoBaHUs BEIIECTB B 5 4 0 2 0 10 0 6
HAHOK PUCTAJUTMIECKOM COCTOSTHHH.
3 Tema 3. MeToapl CUHTE3a HAHOMATEPUATIOB. 5 6 0 2 0 0 0 6
4. Tema 4. Mexannveckue CBOMCTBA HAHOCHUCTEM. 5 4 0 2 0 0 0 6
5 Tema 5. ITporieccsl caMOCOOPKM B HAHOCHCTEMAX. 5 4 0 2 0 0 0 6
6. Tema 6. CuHTE3 HAHOYACTHUL B YOPSIIOUYEHHBIX 5 4 0 2 0 0 0 4
MaTpHIIaX.
7 Tema 7. MarHuTHblE CBOVMCTBA HAHOCHCTEM. 5 4 0 5 0 6 0 6
8. |Tema 8. YrieponHsle HAHOCTPYKTYPHI. 5 4 0 2 0 0 0 4
M Toro 34 0 16 0 16 0 41

4.2 Coaep:kaHue JUCHMILIMHBI (MOIYJIs1)
Tema 1. IlousiTue o HaHoTexHoaorun. Kiaccucukanust HAHOCTPYKTYP.
IToHsATHE O HAHOTEXHOJIOIMH.

Knaccndukanmst HaHOCTPYKTYp. XapakTepHble 0COOEHHOCTH HaHOOObeKTOB. Kprcrannmyeckast perieTka 1 Marndeckie 4ncia.
I'eomerprueckasi CTpyKTypa. XuMH4ecKasi akTHBHOCTb U TTACCHBALMsI HAHOYACTHIL. DJIEKTPOHHAs CTPyKTypa. PazmepHocTh
00BEKTa M JIEKTPOHBI MPOBOANMOCTH. PepMu-ra3 1 IIOTHOCTh COCTOSTHUN. CBOWCTBA, 3aBHCSIIME OT IMIOTHOCTH COCTOSTHHH.

Tema 2. MeToabI HCCJIEJOBAHNS BENIECTB B HAHOKPHCTAJJIHYECKOM COCTOSTHUH.

JHudpakumonHble MeTozibl MccaenoBanus. Judpakiys Ha KpUCTALUIMYECKUX peleTKax U B aMOP(HBIX BelllecTBax. Pa3mepHsie
3(peKTs B AU paKIMOHHBIX KAPTUHAX HAHOCTPYKTYP. XapaKkTrepu3anus (pyHKIIMOHAIBHBIX CBOMCTB HAHOCHCTEM
J(PaKIMOHHBIMU MeTolaMU. PeHTren-nudpakiioHHbIe METObI OTPEAeIeHHs Pa3MepPOB HAHOUYACTHILI.

Tema 3. MeToabl CHHTE3a HAHOMATEPHAJIOB.

Merto/pl MEXaHHYECKOro, (pU3MYecKoro, XMMUUYECKoro aucnepruponanus. Kiaccudpukanms JUCIepCHBIX CUCTEM.
dopMupoBaHUEe HAHOMATEPUAJIOB TI0 MEXaHU3MY ''CHH3Y-BBepX . POpMUpPOBaHKE HAHOMATEPUAJIOB MO0 MEXaHU3MY
"cBepxy-BHU3". CrIOCOOBI MOJTyYeHHsI HAHOPa3MEPHBIX MaTepHaioB. MeTopl OTyYeHHsI HAHOYACTHIL U3 MapoBOW (ha3bl:

HCHapEHUA-KOHACHCAIINU, BBICOKOYACTOTHOIO MHAYKITMOHHOI'O HAarpeBa, TEpMOJIn3. MexaHocuHTE3.
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Tune n XAPAKTEPUCTUKU U3MEJIbYAIOIINX yCTpOﬁCTB. HOHy‘IeHI/IC HaHOMAaTeprajloB MEXaHUYECKUM BOSHeﬁCTBHeM Pas3/IMYHbIX
cpen. MCTOHLI (1)I/I3I/ILICCKOFO AUCTIEPIrUpOBaHUSA: PpACIbUICHUSA CTPYU pacCilylaBa ) KUAKOCTbIO WX Ira30M, CITOCOOBI HBOﬁHOFO n
HeHTpO6e)KHOFO paciibui€eHr A, CIMHHUHIOBAHUE, UCITIOJIb30OBAHUE TBeleO(i)aBHI)IX npeBpameHI/Iﬁ, O6Hy‘-IGHI/I${ CILJIaBOB
BBICOKO9HEPIreTU4YECKUMU YaCTUlaMU, CI10co0 HHUKJINYECKUX npeBpameHI/Iﬁ. HHTeHcuBHAS IIaCTUYECKAS HCCbOpMaL[I/If{.
pr‘-ICHI/Ie 110 BBICOKHUM J1aBJICHUECM. PaBHOKaHabHOE YrjioBoe

IIpECCOBAaHUE.

Tema 4. MexannuecKne CBOMCTBA HAHOCHCTEM.

Twurbsl co6cTBeHHBIX JeekToB Kpuctama. [JedeKThl B HAHOCTPYKTYpHPOBAHHBIX MaTepranax, KjiaccuuKkarus 1o
pasmepHocTu. CTpyKTypa Mek3epeHHbIX IpaHull. Mcrounnku ®panka-Puna. ®opMupoBaHue HaHOCTPYKTYPHI 110 MEXaHU3MY
"cBepXy-BHM3". MexaHn4yecKre CBOMCTBa HaHOMaTepHrasioB. 3akoH Xoia-Ilerya. [Tnactuunocts. JedopmanronHoe
YIIPOYHEHHE.

Tema 5. IIponecchl caMOCOOPKI B HAHOCHCTEMAX.
JIBHOKyIIME CUITBI OPraHU3alMK HAHOCUCTEM. [IpUHIIUI JIOKAJTbHOIO PABHOBECHSI.

TepmoauHamMuueckue ypaBHeHuUs ABKeHU. [IpuHIMI cuMMeTpun KUHeTHYeckux Koagduuuentor. CamoopraHu3aius B
OTKPHITBIX cucTeMax. KoHcepBaTuBHas1 camoopranuzaius. JluccunaTiBHas caMOOpraHu3alys. YpasieHre napaMeTpamu
camoopranuzaiuu. MosekysipHo-iy4deBast anuTtakcus (MJI3). Camoopranuzaius mpy SMUTAKCUATLHOM POCTE.

HonyquHe KBAaHTOBLIX TOUYCK CaMOC60pKOﬁ aToMoB. MeXaHN3MEbI AKKOMOJallun 1 ocnabeHus HaIlpAKEHUA. HOHy‘IGHI/IC
KBaHTOBBIX Touek Ge CaMOC60pKOﬁ aTOMOB. cDOpMI/IPOBEIHI/IC KBAHTOBBIX TOYEK U IIPOBOJIOK ITPYU MOHHOM CUHTE3E. Honuslia
CUHTE3 KBAHTOBBIX ITPOBOJIOK. CaMOOpFaHI/IBOBaHHbI€ KBAHTOBbBIC TOYKH, IMOJIyYEHHbIE METOJOM MOHHOI'O CUHTE34. C60pKa
HAHOCTPYKTYP O BJIMAHUEM MEXAHUYCCKOI'O HAIIPAKCHUS. HaHpH)KGHHI)IC MOJYNPOBOJHUKOBBIC T€TEPOCTPYKTYPHI U
NPUTOTOBJIEHUE U3 HUX HaHOpr6OK. Hzrorosnenne HaHOpr6OK CaMOCBOpPAaYUBAHUEM NTOJIYIIPOBOAHUKOBLIX I'€TEPOCIIOCB.
(I)OpMI/IpOBaHI/IC MOJYIPOBOJHUKOBBIX U METAJUVIMYECKUX HAHOBOJIOKOH N cnnpaneﬁ. HepI/IO,HI/I‘IeCKI/IG KBAaHTOBBIC
TBEPAOTCIIbHbIC HAHOCTPYKTYPbI, CBEPXPEHICTKHA U3 KBAHTOBBIX TOYECK.

Tema 6. CHHTE3 HAaHOYACTHI] B YIIOPSI0YeHHBIX MaTPHUIAX.

HanouacTuiipl B HyJIbMEpHBIX HaHOpeakTopax. LleonuTsl Ui cHHTE3a HAHOKOMITO3UTOB. Me30MopHCThie MOJIEKYJISIPHbIE CUTA.
IopucTelit rokcun kpemuus. TemriatHeiil cuates. CriocoObl KOHTPOJIS pasMepa 1op. Vcrosnp30BaHue IIEHOK
Mmesonopuctoro Si02 ajs cMHTe3a HAHOMaTepUaJIOB. Me30MOpUCThIE ATTIOMOCHIIMKATHI AJIs1 CHHTE32 HAHOMATEPHUAJIOB.

HOpI/ICTMﬁ OKCH/JI AJIIOMUHUA. Cunres. cnoab3oBanue TMOPHUCTOI'0 OKCHJa AJIIOMUHUA 1A CUHTE3a HAHOKOMITIO3UTOB.
Hanouactuisl B ABYMEPHBLIX HAHOPEAKTOpaXx. Crnoucreie T'MAPOKCHUAHBIE CUCTEMBI. HOJ’[y‘{eHI/IC MAarHuTHBIX HAHOKOMIIO3MTOB Ha
OCHOBE€ CJIOUCTBIX HBOﬁHbIX T'MAPOKCHUIOB.

Tema 7. MarautHele CBOMCTBA HAHO CHCTEM.

JloMeHHas cTpyKTypa (peppOMarHUTHBIX MaTepUAIOB. 3aBUCHMOCTb KOIPLMTUBHOM CHJIbI OT pa3Mepa YacTull.
Cynepnapamarsetusm. Penakcarys. DHeprus MarHUTHOM aHU30TPOIMY. AHU30Tponust (hOpMbl. AHU3OTPOITHS MEXaHUYECKOTO
HanpspkeHus.. OOMeHHast aHM30TpOIHsL. MarHUTOCTaTUYECKUe B3aUMOJICHCTBHSI HAHOHUTEH. [IMHaMMKa HAHOMAaCcCHBOB.

Tema 8. YriaepoaHble HAHOCTPYKTYPbI.

CuHTe3 ¥ MEXaHMU3MBI pocTa YIIepoJHbIX HaHOTpYOOK. Pasnenenne OCHT. MHTepkanpoBaHHble HAHOTPYOKH. [IprMeneHne
YIJIepoHbIX HaHOTPYOOK. CTpyKTypa (yiepeHos. JlernpoBanue yuiepeHoB. TpaHCIOPTHBIE SIBJIEHHS B YIIIEPOJHBIX
HaHOCTPYKTypax. CBepXMnpoBoAUMOCTb. MeTozbl oJTyueHns U pasfeneHus QyulepeHoB.

SAEKTPOHHBH
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5. IlepedeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA IA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosTenbHast pa6oTa 0Oy4aroIXCs BHIIOIHAETCSA MO 33laHHI0 U IPH METOAMYECKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro yuacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENIbHYIO0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HA BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CaMocTosTe bHAs paboTa OOYUYAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSTEJIbHOE OCBOEHUE OTAEIbHBIX TeM (pa3ieioB) AUCHUILIMHEL, TaK U IPOPabOTKY TeM (pa3IeioB), OCBAHBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYILEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUILIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIME JIOKYMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsnok opraHU3anmy U OCYIIECTBIEHUs 00Pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U BhicIero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosiopst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepaspubIil yHUBEpCUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAESHUS BBICIIETO
npopeccroHanbHOTO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETa
HanorexHosormueckoe coo0IecTBo - Www.nanometer.ru

cait on-line o6pazoBanusi - https://www.coursera.org/learn/nanotechnology

Caiit o HaHOTexHosorusAX B Poccun - http://www.nanonewsnet.ru/

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)

POoH/I OLICHOYHBIX CpeacCTB IO AUCHUIIMHE (MOI[yJ'HO) BKJIIOYACT OLECHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC Ha TPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIC 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIOYAET OUEHOYHbLIE CPEACTBA TCKYIIECTO
KOHTPOJIA U OLICHOYHLIE CPEACTBA HpOMe)KyTOLIHOITI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst COPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU M0 JUCIUILIMHE (MOJYJIIO);

- OMUCAHUE MOPSIIKA TPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOTO CPEJICTRA;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIACMbIE K HeﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3JINYHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB M0 AUCHUILIMHE HaxoauTcs B [IpunoxkeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOJYJIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JIJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe JUCIUIUIMHBL (MOJLYJIs) TIPEAIIoJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM nTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCs B OTHOM U3 JIBYX BAPUAHTOB (JIMOO0 B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTe sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmoreke um. H.U. Jlo6aueBckoro. OOyyalommuecs nojy4JaioT y4eOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIETaM B COOTBETCTBHM C NPaBWJIaMU T0J1b30BaHKs HayuHoi GMOIMOTEKOM.

DNIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM MPU BBEJCHUN 00YUaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DIeKTPOHHBIA yHUBepcuTeT" . [Ipy HCoNb30BaHUM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAaH UMUK M3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPA) KakKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIBHOM JIUTepaTyphl Ha
KaXJI0ro 00y4aloLIerocsi 3 4ucia JIML, OAHOBPEMEHHO OCBAMBAIOIIMX JAaHHYIO AUCLUIUINAHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM J/IsI OCBOSHUS JUCILIMIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJICHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOO0OJIaJaTesIIMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNU KOMIUTIeKToBaHus ¢oHoB Hayunoi 6uomorexkn KOV,

SAEKTPOHHBH
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8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOM ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIIsI
OCBOEHHS TUCIHILINHBI (MOXyJIs)

Wudopmatimonnsiii 61oiutetens - http://perst.isssph.kiae.ru/Inform/index_tem.htm

HanoTexHOJIOrHYecKoe COOOMIECTBO - WWw.nanometer.ru

Caiit o HaHOTeXHOJOTUsAX B Poccuu - http://www.nanonewsnet.ru/

Ckountex obpaszoBanme - https://www.skoltech.ru/obrazovanie/

9. MeTO,Z[I/I‘IECKI/le YKazanua aJd Oﬁy‘la]O]J.(l/IXCﬂ M0 0CBOCHHUIO U CIUIIJINHbI (MO,[(yJIﬂ)

Bujg paéot

MeToanueckue peKoOMeH amuu

JICKIHU

MOHO BBIIEIUTh HECKOJIBKO BUIOB CAMOCTOATEIBHOM PaO0Thl O0YYAIOIIMXCs IPU U3YUYECHUN TaHHOM
JIMCLMILIHBI.

Paz6op u ycBoeHuUe JEKIIMOHHOTO MaTepuana. [Tocie Kaxaoil ieKInu 00yJaniemMycs cieyet
BHMMATEJILHO HPOYNUTATh U Pa300paTh KOHCIEKT, IPU ITOM:

TToHATH 1 3aITOMHUTB BCE HOBHIE OIpEeaACTICHUA.

Haiitu B cetu IHTepHeT yKa3aHHbIE CCBUIKU M ITPOBECTH AEHCTBUS, PEKOMEHIOBAHHbIE
nperofiaBaTesieM.

Ecnu nekTop npeamnucan pazodparh yacTh MaTepuaa 0ojiee oAPOOHO CaMOCTOSITEILHO T10
AOCTYITHBIM IMMCbMEHHBIM WJIW 9JIEKTPOHHBIM UCTOYHHUKaM, TO HCO6XOHI/IMO CBOEBPEMEHHO 9TO
cHenaTh.

IIpu BO3HMKHOBEHUHU KaKHUX-JIMOO TPYJHOCTEN C MOHUMAHUEM MaTepHaa PEKOMEH/IYETCS MOMPOCUTh
MIOMOIIM Y CBOMX OJHOIPYIITHAKOB MK COKYPCHUKOB. Takke MOKHO OOpaTUThCS 3a IOMOIIBIO K
JeKTOpy. JJ1s1 5TOro MOXHO JIMYHO TOJOMTH K MPEernoaBatelio, MO0 HAUCATh EMY SJEKTPOHHOE
KMChbMO, C(POPMYJIUPOBAB B HEM BOZHMKAIOIIME BOIPOCH. K MUCEMY MOXKHO MPUKPENUTH KAKHE-THO0
DJICKTPOHHBIE MaT€pHraJjibl, CBA3aHHBIE C BOSHUKIIIUMU BOIIPOCAMMU.

MNPpaKTUYECKUE
3aHATUA

[IpakTryeckue 3aHATHS TPOXOAAT B (popMe ANCKYCCHH, 00CYKIEHHS MPEUIOKEHHBIX MPENoaBaTeeM TeM Mo
BBIITOJIHEHHBIM JIA00PATOPHBIM padoTaM. OOyJaonuiics: JOJKEeH MOArOTOBHUTD BHICTYIUICHUE, ITPEICTABUT
Marepra J1Jisl 00CYXICHHsI TIOJIyYeHHBIX B JIAOOPATOPHBIX paboTax pe3yJIbTaToB. BhICTyIUIeHHE MOXET ObITh
OpraHN30BaHO B (hOpMe Mpe3eHTaINH.

J1abopaTOpHbIE
PpadoTHl

Pa6oTa Ha TaG0paTOPHBIX 3aHATHSIX MPE/INONaraeT akTHBHOE YUacTHe B 00CYKICHUH
paccMaTprBaeMbIX BOMPOCOB. [1py MOArOTOBKE K 3aHSITHSIM PEKOMEHIYETCs BBIIEIISITh B MaTepralie
npoGIeMHbIE BOITPOCH, 3aTparnBaeMsble MperoaBaTesieM Ha JIEKIUsX, U TPYIIIHPOBaTh
uHpopManio BOKpYr HUX. JKeaTebHO BBIAENATh B UCIOIb3YEMON JIMTEPAType OCTAHOBKH
BOIIPOCOB, Ha KOTOPBIE Pa3HbBIMU aBTOPaM MOT'yT 6])ITL JAaHbl Pa3JINYHBbIE OTBETHI. Ha ocnHoBanuun
IIOCTaHOBKHM TaKHX BOIPOCOB CJIe[lyeT COOMPATh ApryMEHTHI B T10JIb3y Pa3/IMYHbIX BAPUAHTOB
pelieHtst NocTaBiIeHHbIX Tpobsem. Toria Gyner npoiie cocTaBUTh COOCTBEHHYIO
apryMeHTHPOBaHHYIO MO3ULIMIO IO paccMaTpruBaeMoMy Borpocy. IIpakTryeckue 3ajaHns1 BBLIAIOTCSI
TperoaBaTe/ieM U IPEANoNaraloT CaMoCTosITebHOe pelieHne. OHaKO IPU HEOOXOAMMOCTH
MO’KHO [OCOBETOBAThCSI C IPETIOIaBATENIEM.

CaMoCTOSI-
TesbHast padoTa

CaMocTosTelIbHOe HU3y4YC€HHUEC YaCTU MaTepuja. Ecmu yacts y‘I€6HOI‘O MaTepuaa OTBEJCHA Ha
CaMOCTOATEJIbHOE U3yUYC€HUEC, TO HCO6XOJ]I/IMO MPUCTYIIUTb K 9TOMY HE3AMCIJIMTEIILHO MTOCJIE
YKa3aHus npenogaBateyisd U OCBOUTb MAaTE€pUJI B OTBEICHHBIE UM CPOKH. MaTepI/Ian CJIEeAYCT U3YyUNTb
1O JOCTYIIHBIM IMMUCbMEHHbBIM U 3JIEKTPOHHBIM UCTOYHUKAM, O KOTOPBIX COO6IJ_[I/IT npenoaaBarelib.

- IIOCTaHOBKa HpO6J’ICMI)I;

- BAPpUAHTBI pEIICHUA;

- APrYMEHTHI B IIOJIb3Y TE€X WJIU UHbIX BAPUAHTOB PCHICHUA.

Ha ocnoBe BBIACJTICHUA 3TUX 2JIEMEHTOB IIPOLIC COCTABJIATH CO6CTBCHHyIO ApryMEeHTUPOBAHHYIO
NO3UIUIO ITO paCcCMATPUBACMOMY BOIIPOCY.

Crpannua 7 u3 10.
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Bujg paéor MeToanuyeckue peKOMeHIalu
9K3aMEH HpI/I MNOATOTOBKE K 9K3aMEHY HeOGXO)_II/IMO O PaThCH, MPEKAC BCETO, Ha JICKIIUU, a TAKKE Ha

HUCTOYHUKHU, KOTOPLIE YKA3aHbI B CIIMCKE JINTEPATYPHI. B kaxmom OuieTe Ha 3a4eTe COICPIKUTCA IBa

BOITpOCA.

Ilo KaXXZI0MY BOITPOCY NOJIKEH OBITh IIOATOTOBJICH pa3BepHyTHﬁ, I/ICLICpHI)IBaIOHII/Iﬁ OTBET. HpI/I HCIIOJIHOM OTBETE

MOryT OBITh 3a/laHbl JONOJIHUTEJIbHBIE HABOJAIIINE BOITPOCHI.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedyeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrieueHne O6pa30BaTCHLHOFO mnponecca 1no AMCuuIinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s cireaymomue

KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VuebHsie ayIuTOpun 4JIst KOHTaKTHOM pa6OTI>I C mpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJII)I

U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.

MynbTuMeaniiHas ayAUTOPHS.

Crienani3nupoBaHHast J1JabopaTopusl.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIMLAMY C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TS PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3/IMYHBIX BUJAaX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOKHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OJIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX UICTOYHHUKOB - HAlIpUMED,

TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3ali pa3jinvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C nIpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI 1J1d IPOBEACHUA BUPTYAJIbHbBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIHMOHHOI'O
06y‘-IGHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJITHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH AJIsi OpraHnu3aiy (POpM TEKYIIEro U MIPOMEKYTOUHOrO

KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU ClIa4n O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA

q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ’IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 0OYYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOMIMOM B YCTHOH (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYalolIerocst IpH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoaHusMu PT'OC BO u yueOHbIM 1u1anoM 1o Harpasienuio 28.03.01
"HaHOTEXHOJIOrMM M MUKPOCUCTEMHAs! TEXHUKA" U Ppoditio noaroroBku "CUHTE3 U AMArHOCTUKA HAHOMATEepUAJIOB,
KOMIIOHEHTHI MUKPO- ¥ HAHOJIEKTPOHHOU TEXHUKH .

Crpannua 8 u3 10.
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Jlanb : anexTpoHHO-O6MGMOTEeYHas cuctema. - URL: https://e.Janbook.com/book/176410 (zata obparenus: 26.08.2023). -
Pexum nocrtyna: ajist aBTOpuU3. MOJIb30BaTENEH.

JomoJHUTE IbHAS TATEpaTypa:
1. Urnatos, A. H. Hanoanektponuka. CocTosiHME U IIEpCTIEKTHUBB pa3BUTHSA : yueOHoe mocodue / A. H. Urnatos. - 3-e usz.,

crep. - Mockga : ®iuHTa, 2022. - 360 c. - ISBN 978-5-9765-1619-9. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/1985742 (nara obpamenus: 26.08.2023). - Pexxum gocTyna: o noanmcke.

2. Emucees, A. A. ®ynkimionansabie HaroMatepuaisl / [lox pen. 10. [1. TperbsikoBa. - Mocksa : DUSMATIIUT, 2010. - 456
c. - ISBN 978-5-9221-1120-1. - Teker : anexrponnsiii // IBC 'KoncymbranT crygenta’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922111201.html (nata o6pamenus: 26.08.2023). - Pexxum noctyna : mmo
TIOATIHCKE.
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ITporpamma nquciuIuIuHb "OU3NKO-XUMUYECKUE OCHOBBI IIPOLIECCOB MUKPO- 1 HaHoTexHostoruu''; 28.03.01 "HaHoTexHOI0rMK 1 MUKPOCUCTEMHAS
TEXHHUKa".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B.09 @usuko-xumuueckue 0OCHOBbL NPOUECCO8 MUKPO- U
HAHOMEXHOA02UU

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATOTOBKM: CuHTEe3 M IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

SAEKTPOHHBH
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